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3 <110> APPLICANT: SHEN, BEN 

4 DU, LIANGCHENG 

5 SANCHEZ; CESAR 

6 CHEN, MEI 

7 EDWARDS, DANIEL J. 

9 <120> TITLE OF INVENTION: BLEOMYCIN GENE CLUSTER COMPONENTS AND THEIR USES 
11 <130> FILE REFERENCE: 4 07T - 89 5820US 

13 <140> CURRENT APPLICATION NUMBER: 09/477,962 

14 <141> CURRENT FILING DATE: 2000-01-05 

16 <150> PRIOR APPLICATION NUMBER: 60/115,435 

17 <151> PRIOR FILING DATE: 1999-01-06 



ENTERED 



19 <150> PRIOR APPLICATION NUMBER: 60/118,848 ,S / ^^"^ 

20 <151> PRIOR FILING DATE: 1999-02-05 
22 <160> NUMBER OF SEQ ID NOS : 133 

24 <170> SOFTWARE: Patentin Ver . 3.0 

26 <210> SEQ ID NO: 1 

27 <211> LENGTH: 58857 

28 <212> TYPE: DNA 

29 <213> ORGANISM: Streptomyces verticillus 

31 <4 00> SEQUENCE: 1 

32 acccatctca taggtgtacg cgctggagca ttcggggcac gacggaaggt tctcggtcac 60 
34 gagagcactg taagcccgaa cccgcaagga tgacgaattg caaaattgtg caagtcgcta 120 
36 catgatggtc cggctgtgcc cgcaggtagc cgcgggcaca gcaccagacg ctgcctccgc 180 
38 gcaccgcgcg ggaggcccgg tgaggcgaga ggctgaggtt ccgtgccggt tccgctgtat 240 
40 caggcgaagg ccgagttctt ccggatgctg gggcacccgg tccgcatccg cgtactggag 300 
42 ctgctgcagg acgggccgat gccggtgcgt gatctgctgg cggcgatcga gatcgagccc 360 
44 tcggcgctgt cccagcagct ggcggtgttg cgccgctcgg gcatcgtgac ctccacccgc 420 
46 acgggttcca cggtcgtcta cgagctggcc ggtggcgacg tggcggagct gatgtccgcc 480 
48 gcgcgccgca tcctgaccga gatgctcaat gggcagcacg agctgctgga ggagctgagg 540 
50 gaagccgagg tcagtgcccg gtgagctccc tcgccgtccg ggtgggagcc cgggtgcgtt 600 
52 ccgtgctgcc cacccgcgcc gacctcgcgg gcatgggccg cagcccgcga cgtgatctac 660 
54 tggccggtct gaccgtggcg atcgtggccc tgccgctcgc cctcggattc ggcgtctcct 720 
56 ccggtctcgg cgcggaggca gggctggcca ccgcggtggt ggcgggcgcg ctggccgcgg 780 
58 tattcggtgg gtcgaatctc caggtgtccg ggcccacggg cgccatgacc gtggtcctgg 840 
60 tgcccatcgt cgcccggtac ggccccggcg gtgtcctcac ggtcggcctg ctcgccggac 900 
62 tgatgctgat cgcgctcgcc ctcgcccgcg ccggccgcta catgcagtac gtgccggccc 960 
64 cggtggtgga gggcttcacc ctcggcatcg cctgcgtgat cggcttgcag caggtgccga 1020 
66 acgccctggg agtcgccaag ccggagggcg acaaggtcct cgtcgtgacc tggcgcgcgg 1080 
68 tcgagacctt cgccggggcg cccaactgga ccgctgccgg actggcggca gcggtcgccg 1140 
70 cggtcatgct gaccggcgcg cggtggcggc cggtcgttcc cttctccctc ctcgcggtga 1200 
72 ccggtgccac cgtcgtggcc cagctgtgcc acctggacgc ggcccgcccg atcggggacc 1260 
74 tgcccgcggg gctgcccgcc ccgtcgctgg ccttcctgga cctcggagca ctgggctcgc 1320 
76 tgctggcgcc tgccgtggcc gtggcggccc ttgccgcgtt ggaatcgctg ctgtcggcgt 13 80 
78 ccgtcgcgga cggcatgacg gtcgggcaga agcacgaccc ggacaaggag ctgttcgggc 1440 
80 agggtctcgc caacctggcc gccccgctgt tcggcggcgt cccggccacc ggcgcgatag 1500 
82 cccgcaccgc cgtcaacgtc cgtaccggtg cgagctcgcg actggcggcc ctcacgcacg 1560 
84 ccgcgatcct cgccgtcatc gtcttcgccg ccgccccact ggtctcccgc atccccctgg 1620 
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86 ccgcgctcgc cggcgtgctg atcgcgaccg 
88 gggcgatggc ccgcgccacg cgctccgacg 
90 ccgtggccct ggacctcgtc tacgccgtca 
92 ccctgcgggc cgtggccaag caggtccgcc 
94 ccggcgacca cagcgccgag gaacacgcgc 
96 tcgacggtcc gctgttcttc gccgcggccc 
98 cggacgtgcg cgtggtgatc ctgcgcatgt 
100 ccctcgtcct gaaggacgcg gtcaccaagc 
102 ccggggtacg ccccggccag cgccgggtcc 
104 gggccgccac cggcgacgac tacaccggca 
106 acctgcacgg cgccggtgtc ctggcccccg 
108 caccgtgcgc tccgagtgcc cgacgatgag 
110 gacacccacg gttgcgccgc cccatgccgg 
112 gaggcggcgg tggacggcct gccgccgccg 
114 atgcgcgggt gggcgcccgc ggcatcgtgg 
116 ccggcctcgc gctgggcgtg gcctgccgcg 
118 ggcctgtgct tcttcccgcc cgtccggcgg 
120 atgaccggaa ctgggatgct cgcgtccact 
122 gacggcgcgt cgcgcgccgg cggttcgccc 
124 gagcctatgg cacaggacct gaacgactgg 
126 aagcctctcg aatggatctc ccagtaccac 
12 8 gtcgatcaca cctacttctt ctcaccggcc 
130 gatccccagg agtcgatcat cgacatcaag 
132 cgtgacgaat cgttcggtca ccggtgcctg 
134 gtgcacatca accggatgcc ttacggcggc 
136 gggacgttca acctccccat gctggccatg 
138 aatccggctc acgcgaggta tctgcacctg 
14 0 ccgcggctcc ggggcccgta ctggatgctc 
14 2 accccgttct gcagacggca gggaatgttc 
144 cgctacggat cgcaggtcga cctggtgatc 
14 6 gtggaggccg tcggccggca cgtgaaggcg 
14 8 cgttgaagag cgcgtacgaa gcgatggcga 
150 agcgcagagg gccggtgggc cgggagcggg 
152 cgggccgtcg gcgccgcggg accgtccgtt 
154 ggtgtttgac aagctcgtcg acggagatct 
156 cggcccgctg aacaccgccg ccctgcggat 
158 gtgcctgcgc acccgcttcc ccgtgatcga 
160 cgggaaagca gcggggggcc cgctgccgct 
162 tcgcgcgcgc gagatcgcga ggatccgcga 
164 caagcggccg cccgtccgcg tggcgctgat 
166 cgtcggcatc ccgcacatca ccgcggacct 
168 catggcgcac tacagggcgg gggccgaggg 
170 gcagtacgcc gacttcgcgc agtggcagcg 
172 ggaggccgga cggtggcggg cgcggctgga 
174 ccggccccgc cccgcgggcc gccggcggga 
176 cgaactgagc gaccggctgc gcgccttggc 
17 8 gctgctggcg gcgttccact ggctggtggg 
180 cacctcgctc gtggccgccc ggcacggcag 
182 ggactacctg gccctggtcg gggacctgtc 



cgatccgcat ggtcgaagtg ggcagcctgc 1680 

gcctggtact gatcctcacg gcggtcgcca 1740 

tcatcggcct gctggtcgcc ggcgcactcg 1800 

tggaccaggt ctccttgaag gaggacctga 1860 

tgctcgccga gcacatcgtg gcgtaccgca 1920 

accgcttcct gctggaactc tcggacgtcg 1980 

cccgcgtgac caccatggac gccaccggcg 2040 

tgaaccggcg cggcatcacc gtcctggcct 2100 

tcgactccgt cggcgccctc ggtctgctcc 2160 

ctcccgaagc catcgccgcc gcccgaagcc 2220 

cctgcccggg cccgcctcct ccggtacccc 2280 

gagccgaccg aggtcctcct ccgtcacccg 2340. 

cggtccctcc tgacggcccg tccgcggctt 2400 

gcctcgggct gatcggcgtg atcaccgccc 2460 

gcgggaccgt gttcccggcc accgcggcgg 2520 

gtgcctggta gcggcggggt ccggcggccg 2 580 

gtggcgccgc gccggcggtg acagggaaat 2640 

cgggtgtgtt taagtgccac gggggcttcc 2700 

gatgatggtc gtgcggcgct gtgagccggg 2760 

atcgaggacg aggtcgtccc ttacgaggag 2820 

ttcttccgcg acccggcgcg agccgcctat 2880 

gatggcgcga tcgtctacca gaaagtagtg 294 0 

gggaagccgt actcgctggc cgccgcgctc 3000 

gtgatcggca tcttcatgac cttcttcgac 3060 

cgtctctcct tcgcgctcaa ggagcccatc 3120 

gagcaggacc tgctcgaacg gctccgggtc 3180 

aacgagcgga tggtcaaccg ggtcgacgcg 324 0 

cagatcgccg actacgacgt cgactccatc 3300 

cgctcccagg ggcgccgctt ctcccagatc 3 360 

ccgatggcgg ccgaccgcga gtacgtcccc 3420 

gggctcgacc cgctcgtcaa gatccggtgg 34 80 

actggaggga cacagcgtgg gtttccgtcg 3540 

ccggcgggag agcgcccggt tcaggccgga 3600 

acccctgtcc gccgggcagt tgttcgagtg 3660 

gagccaccag ccgacgattg tgcggctccg 3720 

ggcctacgcc cggctggtgc ggcgccacga 3780 

cggggagccc gtgcaggtga tcgagggcat 384 0 

catcgatctg cgccacctcc cggaggcgct 3900 

ggagacgctg tccacgccgg tccccttcga 3960 

ccgggcggcg cccgaggagc acctcttcct 4020 

gtggtccgcg accctgctca acgacgagct 4080 

gactccctcc cgggccccca cccccgtcgc 414 0 

cgcgtggtgg aaccgggacc gcaccgagcg 4200 

cgggctgtcc gccgtggaac tgcccctgga 4260 

ctgcttcctg atcggggaca ccttcgacgc 4 32 0 

acgcaccgcc gacgtcacgc tgtacgtggt 4380 

gcggatgtcg ggcgccggcc ggctggtgac 4440 

cgcggtacag gggatgaccg gcccgttctc 4 500 

gggcgatccg gacttcctgg agtccctgcg 4560 



file://C:\CRF3\Outhold\VsrI477962.htm 



7/7/01 



RAW SEQUENCE LISTING DATE: 07/07/2001 

PATENT APPLICATION: US/09/477,962 TIME: 13:10:36 



Input Set : A:\407t8958.app 

Output Set: N:\CRF3\07062001\I477962.raw 

184 ccgcgtacgc gacgagtgcc tgaccgccca cgaccaccag cggcttccgt tctcacaggt 4 620 

186 cctcgaagtc atggaccccg gacgcgagtt gcacccccat ccgctggagc agctcgggtt 4680 

188 caacctccac aacatccctc ccgcggtcat ggacttctcc ggcgacgtcg tcgtctcggc 4740 

190 ggtgaacccg gagggggacg acggggagag cggcgacggg gagtacgtgc cctggaccgc 4 800 

192 cgacctgacc ttcgacgtct acgactacgg caccggccat atgccgttcg acgtgatact 4860 

194 cgaccggcgg ctggccgatc cggcgacggc ccgggagtgg gccgggcact accggtcggt 4 920 

196 gctccgtgcg gtcgtcgccg accccggcgt gcgcctgtcc gccctcggca ccctgctgtc 4 980 

198 cctgccgcga ccgccgtccg ccacgtcctt cggcggccgg gagatcgacg tccggcgcgt 5040 

200 cgaacgcgag ttggcggggc gcgacgggat caccgccgcc ctggtcgcgg tggcgcc'ccg 5100 

202 gcgcctggcc accgggctgc gcgtacggga actggtcgcc tactgcgccg tcgagggcac 5160 

204 gccgcgtccg aacgcggccc acgacatccg cggccgcctg cgggagcgcc tgcccgacgg 5220 

206 ctgggtgccg accgtgttcg tcgagcgccc gccggaggag atccggaagg ccctggccgc 5280 

208 ccgggcggcg ggcggcgaac gggcggagcc gctgccgccg cccgaggact gcgtcccgct 5340 

210 tcccgaggag ggccggcccc cctcggaccc gtccgagcgg cggctggccg cgctctgggc 5400 

212 cgagatcctg ggcgccccgc cgaagagcgt gaccgagccc ttcttccgcg tcggcgtcac 54 60 

214 cgataaggac gccctccgct tcctggcccg cgtggcggag gacttcggcg tcaccgtgcc 5520 

216 cttcgccgac ttcctcagcg ctcccaacct gcgtatggtg aaggacaatt tggctgagaa 5580 

218 acggagggtg taacgcgcaa tgagtgagtg gtagggtcgg aatcgaaccg cactgatcgg 5640 

220 caatcttttc ggtcagctgt tccggatatt ccggggcgcg tcggcgctcc ctcgaccaag 5700 

222 ggcgtacgcg gataagcgtg cgccgcccca cggctgcgtc tcgacgcctt catcggcgcg 5760 

224 tcggacactt cgcggtgcca gtcggcacgc tcagagatca gtggaatgcc tcggtgtgcc 5820 

226 cgaggtgcgc tcagtactgc tgtccacaca acgcgccaag ggagttggaa cgtgatggag 5880 

228 acggcgaatt ccggctatcg ggtctcacct cagcagcggc atttatgggc catgctgacc 5940 

230 cgcgggcggg acggcgggcg acgtgcgttc acccagtccg ccgtggtggt cgaccgttcc 6000 

232 ctggacgccg cacgtctgcg cgccgcgctg gcctccgtgg tggccgccca cgagccgctg 6060 

234 cggacgacct tcaccggtct cgcgggacgg accgcgccgg tccaggtcgt ccatgacccg 6120 

236 gacgagcagc cgctgtccgt cgtcgacctg ccgccctcgt gcgccgacgg ctcgggcccg 6180 

238 gaactggacg agctccggct ccgcgaacgc gccgccctcg acccgcgcgg cgggcccgtc 6240 

240 ttccgggccg ccctggcgcg ggccggcgag gaccgggcgg tgctggtgct caccgcgcac 6300 

242 gccctggtcg cggaccggct ctccctccgg ctgctggccg ggcagatcct cgcggcgtac 6360 

244 agcggggaga ccgtgtcccc cgatggcccg ccgcccttgc agtacgccga cttcgccgcc 6420 

246 tggcaccacg acctgctcac cgccgaggac gccgcccccg accgcgcgca ctgggccgcc 6480 

248 cacaccgcca ccgccggcac cgggccgctc cccggcgtcg tacggcccgg cgccgccccg 6540 

250 ggtccgtggc gggcgcggga gtgggaactg cccgccgaac tggtggcggg gatcgacggc 6600 

2 52 gtcgccggga agctgtccac cgatcccgcc accgtgctgc acgccgcctt ccgtatcgcg 6660 

2 54 gtctggcggc tcgccggcga gcggaacctg cccgtcgccc tcactcgtga cggccgttcc 6720 

256 caccccgaac tccgcaccgc gatcggcgcc ttcgagcgtg agctcccgct cgtccacgag 6780 

258 atccgtcacg agacggcgtt cgcggaatac gcgcgcgctc tggacgcgct cgtcgccgag 6840 

260 ggcgaggaac tcctcgacca ttgcgacccg gaactgctcg gcagcctcga cggcaccgcg 6900 

262 gaagggccct gcttcacctt cacccaccac caggccgaaa caccggtccg gcgggccggc 6960 

264 atcaccttta ccaccgtcca tcaggattcg ggtacgccga ttcccgtccg cctgaccgcc 7020 

266 cgacgcgacg gcgcccggct gcgcatggaa ctgggatacg acgagggccg tatcgacgag 7080 

268 acgtttcccg agaacgccgc cgcctgcctc acccgcattc tcgaaggcgt cgtctccgcc 7140 

270 cccgagggcc cggtcggcga catccgcatg ctgtcggacg agaccgcacg gctgctccgg 7200 

272 gaagcggggc tgggcccccg cgtggaactt cccggcaagg cggtccacga actcttcgcc 7260 

274 gagcaggccg cgcgcacccc cggggcggtc gcggtcagcg cgggcgagga cgccctcacg 7320 

276 tacgccgaac tcgacgagcg gtccaaccgc ctggcacacc acctgaccgg gctcggggtg 7380 

278 acacccggcc ggcacgtcgt ggtctcggtc ggccgctccg ccgagctgct cgtcgggctg 7440 

280 ctcggcgtgc tcaaggcggg tggcgccttc gtccccgtcg acgtgggctt cccccgcaaa 7500 
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282 cggctggagt 
284 cgggaccgca 
286 gccgaccggc 
288 gacgcccccg 
290 gtcccgcacc 
292 gggggcaccg 
294 ttcggccccc 
296 ggcctgatcg 
298 cacctcgacg 
300 ctcgtcgtcg 
302 acgcgggtcg 
304 gtcgacgccg 
306 accgtccacc 
308 tggatcggcg 
310 cgcttcctcc 
312 gcccgccggc 
314 atccgcggcg 
316 gtcggccagg 
318 gccggcgagc 
320 cacgaggagc 
322 ctcgtcaccc 
324 cccaagccgc 
326 gaggagatcc 
328 gacaactact 
330 caggcccgcg 
332 tgcgccgcgc 
334 gcgctgatct 
336 ctgaacctgc 
338 taccacgcca 
340 gtcgtgcgcc 
342 ttcagccgcc 
344 ctgcgcggca 
346 aaggaacgcg 
348 gaggacgacg 
350 gaagccctga 
352 atcgcgatca 
354 ctcgcggacc 
356 cggctgccca 
358 atcgccgtcc 
360 gccgtcccgc 
362 ggccacgagg 
364 agcaccgcga 
366 acctgggccg 
368 cggctgccga 
370 ttcttcttca 
372 ggccacgtcg 
374 ctgaaccggg 
376 gacgccctca 
378 gaccccgacg 



tcgtgctccg 
tcggcactcg 
ggcgcatcgc 
cgtacgtcgt 
ggggcctcac 
gcaccctcgt 
tgctcgccgg 
ccgcgctgcg 
tcgtcaacca 
gcggggaggc 
tcaacgagta 
ccacgccccg 
tgctcgacca 
gcgccggtgt 
ccagcgacta 
gcgccgacgg 
tccgggtgga 
ccgtcgtggt 
tgacgctgac 
tcatcgcgta 
tcgacgccct 
acgcccgggc 
tcgcggccac 
tcgtcctggg 
gggtcgaggt 
acctggacgc 
ccgccgagga 
tccaggaagg 
tcgcgtccgt 
agctcgtcga 
cgctgcaact 
ggagcgccga 
gcttcgagct 
tcttccagtt 
tgatcaccga 
agccacccac 
gccgcaacta 
ggcccggcac 
ccgtccccac 
tgaagaccgt 
acaccctcac 
tcgggctgtt 
acctgatcac 
tggccgaact 
ccaactacca 
ccaacgagct 
agaccggcga 
tggagagcgt 
ggcgctacga 



ggagaccgcc 
gaccctcgac 
cgcacacccc 
ctacacctcc 
caactacctc 
gcacacctcc 
cgggcaggtg 
ctcccggcgc 
gctgctcacc 
ggtgcgggcg 
cgggcccagc 
taccggcccg 
gcggcggcgg 
cgccgacggc 
cccgccggac 
caccctggag 
gcccgccgag 
cgcccggctg 
cggctacgtg 
ctgccgggag 
gcccgtcacc 
ccgggacggc 
cgtcgcgaag 
cggcgactcc 
caccgtggcc 
ccgcgaggac 
ccgggcgctg 
catgatcttc 
gcggctgcgc 
gcggcacccg 
ggtgcaccgc 
ggagcaggac 
gcacgagttc 
cacctacggc 
gctgttcagc 
cgccggeatg 
cgagttctgg 
cggaccccgg 
cgaactctcc 
gctcctggcc 
ctacaccgtc 
cgtcaacagc 
cgccacgctg 
caagcgccac 
cgtcttccac 
ctacggcgag 
gctggaggtc 
ccgcgacagc 
ccggcacgag 



gcgccggtcc 
gacgccgggg 
gccggcccca 
ggcaccaccg 
acctggtgca 
atcagcttcg 
gtcatgctct 
gacctcaccc 
cccgacgagc 
gagagcctgg 
gagacggtcg 
gtgcccatcg 
cccgtccccg 
tacctggggc 
ggcggccggg 
tacctcgggc 
accgaggccg 
gacgaggacc 
gtcccggccc 
cggctgcccg 
ggccacggca 
gcggcgtacg 
gtgctgggcg 
atccgcagcg 
gacctgcacc 
ctgccgcgga 
gtgccggacg 
caccgcgact 
gccccgttcg 
atgctgcgca 
gagttcgccg 
gcccgcgtcg 
ccgctgatcc 
ttccaccacg 
cactacttct 
cgcgacgccg 
gactcctacc 
gccgacaagg 
gacggcctca 
gcgcacatgg 
accaacggcc 
ctcgcgctcc 
gagtccgagc 
cagggcaacg 
gtgctcgacc 
tccaccttcc 
cgcatcgagt 
tacgcccgcg 
ttccgctccg 



tgctctgcac 
tgacacccgt 
ccggcatcgc 
ggaagcccaa 
ccggcgccta 
acctcaccct 
ccgagaccgc 
tggtcaagct 
tgcgcggcgc 
agccgttccg 
tcggcagcgt 
gccggccgat 
acggcgtcgt 
ggccggaact 
tctaccgcac 
gcaccgacgc 
tcctcgcctc 
ccggccgttc 
gcggtgccca 
agcacttcgt 
agatcgaccg 
tcgcgccgcg 
tcgagcgcgt 
tcatggtcgc 
ggcaccccac 
cgcccgtcac 
acgtcgagga 
tcgcggcgaa 
acctcgccgt 
cctccttcga 
atccgctgca 
aggagtggat 
gcttcatggc 
agatcgtgga 
cggtgatcta 
tcgccctgga 
tcgccgacgc 
gcgaccggga 
agcgggtcgc 
tggtgatgtc 
gccccgagac 
gcgtccggat 
gcgcctcgat 
aacccctggc 
gctggatcga 
ccttctgcgg 
acgacagcct 
tcctcgcggc 
accgcgaccg 



cgccgacgta 
cgcgctggac 
caccaccccc 
cggcgtacgc 
cggactcgac 
caccaccctg 
cggcgtgacc 
gaccccgacc 
ggtccgcacc 
ggcctccggg 
cgcgcacgtc 
cgccaacacc 
cggcgagctg 
caccggcgag 
cggcgacctg 
gcaggtgaag 
ccaccccggc 
gtcgccgctc 
ggcgcccccg 
cccggccgtc 
cggtgcgctg 
caccgccacc 
cggcatcgac 
cagccgggcc 
cgtccgggcc 
cgaacccttc 
cgccttcccg 
gtcggccgtc 
gctgcggatg 
catgagccgc 
ctacgaggac 
cgagcgggag 
gcagcgcctg 
cggctggagc 
cgacgagccg 
gctggaggcc 
caccctgatg 
catcacccgc 
cgccacccac 
cctctacggc 
cgccgacggc 
gaccggcggc 
gccgtaccgg 
cgagacgctg 
ccgcggcgtc 
catcttccgc 
gcagttctcc 
cctggtcgcc 
ggccgcactg 



7560 
7620 
7680 
7740 
7800 
7860 
7920 
7980 
8040 
8100 
8160 
8220 
8280 
8340 
8400 
8460 
8520 
8580 
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9240 
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9480 
9540 
9600 
9660 
9720 
9780 
9840 
9900 
9960 
10020 
10080 
10140 
10200 
10260 
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10380 
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TIME: 13:10:36 
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RAW SEQUENCE LISTING 
PATENT APPLICATION: US/09/477,962 

Input Set : A:\407t8958.app 

Output Set: N:\CRF3\07062001\I477962.raw 



gccgtcctca cccgcgggcc cgaggcgccg gcggccgacc ggtgcctgca cgacctggtg 

gcggaccggg cggcggaccg ccccgacgcc ccggccgtcc agctggacac cgacgtgctc 

agctacggcg agctcgaccg ccgcgccaac cggctggccc accacctgcg ttcgctcggc 

atcggcccgg agagcgtcgt cggcgtcctg gccgaacgct ccctcgccca gatcatcggc 

ctcctcgcgg tcctcaaggc gggcgccgcc tacgtcccgc tcgacccggc ccagcccgac 

gagcgcctcg ccgccgtcat cgccgggagc ggggccgccg ccgtcctcca. ccggcccggc 



ctcgaagggc ggctgcccgc gggcgtccgc 
accgccacgc acgaccccgg gcccaccgcc 
acctccggat ccaccggaga gcccaagggc 
tccctcgccg cccgcggcgc ccactacgcg 
tccttcgcct tcgacagctc ggtcgccggc 



gcgctcccca ccgacgccgc cgacggcagc 
acgccccgca acgccgcgta cgtgatgtac 
atcgtcgtcg aacaccgcaa cgtcgtggcc 
gccggacccg gccggttcct gctgctgtcc 
atcttctgga cgctgaccca gggcggcacc 



ctcgtcctgc ccggcgaggg acagcaactc gaccccgccg cgctggtgga gaccatcgcc 

cggcaacggc ccacccacac cctcgccatc ccctccctgc tggcgcccgt cctggaccag 

gccgcccccg gcgacctcgc ctccctgcgc acggtgatcg ccgcgggcga gtcctgtccg 

gccgaactgg ccgccgcctg ccgggacctg ctgcccggga gcaccttcca caacgagtac 

ggccccaccg agaccaccgt gtggagcacc gtctggtccc aggagaacga gcacgacgga 

ccccacctcc ccatcggccg gccggtcgcg ggcacctggg tgcacccccg cgaccaccgc 

ggacgcaccg tccccctcgg cgtcgccggc gaactctcca tcggcggcgc cggcgtggcc 

cgcggctacc tcgggcgccc ccgggacacc gcggccgcct tccgccccga ccccgaggcc 

acggctcccg gcggccgcgc ctacgccacc ggcgacctcg gccgctacct ccccgacggc 

aacctggagt tcctcggccg cgccgaccac caggtcaaga tccgcggctt ccgggtcgag 

ctcggcgaga tcgaggccgt cctcgacacc cacccggagc tccagcggac catcgtcatg 

gcacgcggcg accaccccgg cgaccaggtg ctcgtcgcct acgtcctccc cgcccccggc 

cggcggaccg aacccgccga catccagggg tacgtccgcg accggctgcc ccgctacatg 



gtgcceaccg cggtgatcgt cctcgacgcg 
cgggcctcgc tccccgcccc cagccacgcc 
cccggcaccg acaccgagcg ggcgctcgcc 
cggatcgggg ccggtgaccg cttcttcgac 



gtaccgctga ccgccgccgg caaggtcgac 
cagctcaccc gggaccagga gtacgtcgag 
gccatctggg ccgacgtcct caaactggac 
gtcggcggcg aatccctgcg cgcgatgcag 



gccaccgccg cggccaacaa gatgttccgc acccgcgtct ccgtccgccg cctcttcgag 



gcaccgccat 
ggctcggccg 
gccaacgggt 
ccgccgccgc 



gcgccctccc tgcgggagtt cgcccacgag 
accggcctca ccggccccgc ggccgccccg 
ccgccgacac cacccacccg ctctcgccgg 
tcgcgcccga ggtgcccgcc tacaacatct 
gcccggcggc gctgcgggac gtggtacggc 
cggtgttccc gtcggtgggg gagacccccc 
tgcggaccgt ggacctcacc cacctgaccc 
cgctacggtg cgccgccgcc cggccgttcc ggctcgacac 
ccctgctgcg ccgcgccccc ggccacgcgc tgctcgtcct 
tcgacggcgg ctcgctccac gtggtctgcc gcgaactgga ggaggcgtac 
tcgccgggcg cccggacccc ctcggcacac ccgcgccggg ctacggacgg 
cgcgggcggc ggaacaggac gaggccgggc gggagttctg gcgccgcgaa 
cgccaccccg cacgaccgtc .ttccggggca ccggccggcc cgccggaccg 
ccaccgtcca ctacggcacc gacgatccgg ccccgaccgc ggacttctgc 
ccgtcaccgg ctacgtgctg ctgctcgcgg ccctcgcctg cctggtcgcc cggtacaccg 
gccggacgga cgtggtgatc ggctcacccg tcggactgcg cgaggacccc gaagggctcg 
ccaccgtcgg cccgatgctc aacctgctgc cgctgcgcct ccggctgcac ggcgaccccg 
gcttcggcga ggtcctggcc cgcacccggg agacgctgct cggcgcgctg gagcaccgca 
ccacaccgtt cgaggacatc gtcgacgcgg tgggcgccga ccgggacccg gacgtcagcc 
ccctcttcca gatcctcttc gcccacgaac gccccccggc cccacccgcg ttaccgggcg 



atcgacaagg cccgcctcgc gggcggcggg 
gccaccggag gtgccgccga atgaccccgg 
cccagcgcag catgtggttc ctgcaccggc 
cgagctcacc ggcacaccgc 
caggcacgag gcgctgcgca 
caccgaccgg gcggcgcccc 
cgaggccgag accgcacgga 
cggccccctg gcggaatgga 
ctccgtccac cacatcgtct 
ggagcggccc 
cagtgccgga 
ctgtccggcg 
cccgcccgcg 
cgcgagcacg 



10500 
10560 
10620 
10680 
10740 
10800 
10860 
10920 
10980 
11040 
11100 
11160 
11220 
11280 
11340 
11400 
11460 
11520 
11580 
11640 
11700 
11760 
11820 
11880 
11940 
12000 
12060 
12120 
12180 
12240 
12300 
12360 
12420 
12480 
12540 
12600 
12660 
12720 
12780 
12840 
12900 
12960 
13020 
13080 
13140 
13200 
13260 
13320 
13380 
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VERIFICATION SUMMARY DATE: 07/07/2001 

PATENT APPLICATION: US/09/4 77,962 TIME: 13:10:37 

Input Set : A:\407t8958.app 

Output Set: N:\CRF3\07062001\I477962.raw 
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